CHEMISTRY




NAME ____________________________________

LAB - HEATING/COOLING CURVES -- FREEZING POINT DETERMINATION

LAB 15

INTRODUCTION:
When heat is applied to a system, (this can refer to adding heat or taking away heat) one of two things can occur.  The first is that there can be a change in the temperature of the system.  The second is that the phase of the material can change.   This can easily be shown with a sample of water.   When the temperature is low; let’s assume 5 degrees below 0 Celsius, the water is an ice solid.   Of course it would also be a solid it was at 60 degrees below 0 Celsius.  This means that if we were to warm the ice, it would remain a solid for a while despite adding heat to it.   The sample would remain a solid until it hit the melting point of water which is 0 degrees Celsius.   When this temperature is reached, enough intermolecular hydrogen bonds are breaking so that the material loses some of its rigidity and is able to ‘flow’. This is called a phase change, in this case between a solid and a liquid, which is called melting.   When this phase change is occurring, there is no change in the temperature of the system.   What this means is that a temperature change or a phase change can occur at any one time.   They can’t happen together.  When you graph the temperature of the material at various times while heat is being added, there will be alternating slanted lines along with flat plateaus.  The flat parts of the graph are where there is no change in temperature, and thus signify a phase change.  The corresponding temperatures are therefore the melting point or the boiling point depending on the specific phases being changed.

There are two ways to determine this graph.  One is by a heating the material and the other is by cooling the material.   Theoretically, if both are accurately done,  you should obtain the same melting points and boiling points with either method.    From a practical standpoint, however, it is much easier to work with when the material is cooling.  We will be preparing a cooling curve.  

DIRECTIONS

At the front of the room, you will obtain a test tube filled with the unknown material that we are working with.  The material is normally a solid at room temperature and is in a hot water bath to melt it.  Do not take a test tube unless it is in the liquid phase and it has a thermometer in it.

The rest of the lab is simple.  The moment that you remove the test tube from the hot water bath the clock starts.  You record the initial temperature and every 30 seconds thereafter.  You will record the temperature of the material every 30 seconds until the material is entirely cooled and then for 5 minutes afterward. This data should be recorded on the table provided and then graphed on the sheet of graph paper you can obtain at the front of the room or in your lab packet.

BE VERY CAREFUL.  ONCE THE MATERIAL IS COOLED THE THERMOMETER IS FROZEN INSIDE IT.  YOU WILL NOT BE ABLE TO REMOVE THE THERMOMETER FROM THE SAMPLE WITHOUT BREAKING IT.  YOU MUST REHEAT THE SAMPLE TO MELT IT AND REMOVE THE THERMOMETER. IF YOU BREAK THE THERMOMETER YOU WILL HAVE TO PURCHASE A NEW ONE. 

The plateau when you graph the data is the freezing point of the material.  

	TIME
	TEMPERATURE
	TIME
	TEMPERATURE

	0

	
	570
	

	30
	
	600
	

	60
	
	630
	

	90
	
	660
	

	120
	
	690
	

	150
	
	720
	

	180
	
	750
	

	210
	
	780
	

	240
	
	810
	

	270
	
	840
	

	300
	
	870
	

	330
	
	900
	

	360
	
	930
	

	390
	
	960
	

	420
	
	990
	

	450
	
	1020
	

	480
	
	1050
	

	510
	
	1080
	

	540
	
	1110
	

	TIME
	TEMPERATURE
	TIME
	TEMPERATURE

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


QUESTIONS

1.  According to your graph, what is the freezing point of the material tested ?  _______________

2.  Describe the difference between a heating curve and a cooling curve.

.______________________________________________________________________________

.______________________________________________________________________________

.______________________________________________________________________________

3.  How much time did it take to completely melt the material once melting started ?  ___________

4.  How would your graph have changed if you would have cooled the material in a glass of ice water instead of letting it cool in air ?

.______________________________________________________________________________

.______________________________________________________________________________

.______________________________________________________________________________

5.
For this lab you will need the following:


a.   Sources of error



b.   Percent error – check the board for data you will need.



c.   Summary



d.   Notes

PLEASE NOTE:   Attach your graph after this sheet, so it essentially becomes page 5.
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